nNOS gene transfer to RVLM improves baroreflex function in rats with chronic heart failure.
We hypothesized that gene transfer of neuronal nitric oxide synthase (nNOS) into the rostral ventrolateral medulla (RVLM) improves baroreflex function in rats with chronic heart failure (CHF). Six to eight weeks after coronary artery ligation, rats showed hemodynamic signs of CHF. A recombinant adenovirus, either Ad.nNOS or Ad.beta-Gal, was transfected into the RVLM. nNOS expression in the RVLM was confirmed by Western blot analysis, NADPH-diaphorase, and immunohistochemical staining. We studied baroreflex control of the heart rate (HR) and renal sympathetic nerve activity (RSNA) in the anesthetized state 3 days after gene transfer by intravenous injections of phenylephrine and nitroprusside. Baroreflex sensitivity was depressed for HR and RSNA regulation in CHF rats (2.0 +/- 0.3 vs. 0.8 +/- 0.2 beats.min-1.mmHg-1, P < 0.01 and 3.8 +/- 0.3 vs. 1.2 +/- 0.1% max/mmHg, P < 0.01, respectively). Ad.nNOS transfer into RVLM significantly increased the HR and RSNA ranges (152 +/- 19 vs. 94 +/- 12 beats/min, P < 0.05 and 130 +/- 16 vs. 106 +/- 5% max/mmHg, P < 0.05) compared with the Ad.beta-Gal in CHF rats. Ad.nNOS also improved the baroreflex gain for the control of HR and RSNA (1.8 +/- 0.2 vs. 0.8 +/- 0.2 beats.min-1.mmHg-1, P < 0.01 and 2.6 +/- 0.2 vs. 1.2 +/- 0.1% max/mmHg, P < 0.01). In sham-operated rats, we found that Ad.nNOS transfer enhanced the HR range compared with Ad.beta-Gal gene transfer (188 +/- 15 vs. 127 +/- 14 beats/min, P < 0.05) but did not alter any other parameter. This study represents the first demonstration of altered baroreflex function following increases in central nNOS in the CHF state. We conclude that delivery of Ad.nNOS into the RVLM improves baroreflex function in rats with CHF.